THE consideration of the r6le of dental sepsis in relation to disease of other organs is one of the most important problems in medicine. It is certainly true that infection of the teeth and gums, by reason of the streptococcal infection arising from them, is one of the greatest sources of disease of adult life.
The exact part played by dental sepsis in the causation of disease of other organs demands in each individual case the most careful scientific investigation, and the decision as to the best course to be adopted in the interests of the patient calls for the exercise of great judgment.
The wholesale extraction of teeth without adequate supporting evidence is to be strongly condemned, since it is generally injurious to the patient, and does harm by bringing into disrepute, not only with the dental and the medical professions but also with the public, an important factor in the causation of disease. On the other hand the retention of harmful foci of sepsis in the mouth in order to preserve teeth which are a source of infection is bound to lead to impairment of health and disease of other organs. In every case of dental sepsis one must consider not only the local conditions connected with the teeth and thie effects they have produced on other organs but also the patient himself. There is no problem in medicine for which careful scientific investigation and well balanced judgment are more required. It should not be difficult to come to a decided opinion in every case of dental sepsis as to what is the best course of procedure. It is most important that a true perspective of the situation should be obtained, and in each case neither rise to general disease. There is no doubt that it is the streptococcal infections which are mainly responsible.
The streptococci found in dental infections are usually classified into three groups, from their behaviour when grown on media containing blood, viz.:
(1) The Haemolytic Group.-These decolorize blood-agar culture medium, and lake-red blood corpuscles; they cause severe toxaemia, and are found in the anaemia resulting from dental sepsis.
(2) The Viridans Group.-These produce a greenish coloration when grown on blood agar owing to the formation of methawmoglobin. Streptococcus salivarius is the most important member of the group as regards dental infections, and it is constantly found in the mouth. Streptococcus froalis, another member, is occasionally found in dental infections. Both of these organisms are toxic, and may produce general toxaemic symptoms, and even malignant endocarditis. They are usually found in association with arthritis, fibrositis and rheumatic affections. They produce less severe tissue reactions than Streptococcus hmemolyticus.
(3) The indifferent group of streptococci are not toxic to guinea-pigs, and their association with rheumatic conditions is doubtful. Gram-negative cocci are found associated with dental infections, but they are not usually toxic, and some of these types have been described as staphylococci in earlier writings. Staphylococci are not usually found in dental infections, but often in the postnasal space.
In the infections of the teeth and gums the same streptococcus is not necessarily found in different cases, nor can the local disease be constantly transmitted from an infected patient by inoculation of the healthy gums of another person, so that Koch's postulates of a specific infection are not satisfied. The infecting organisms are variable, and the infection may be mixed, so that the problem of dental sepsis is a complicated one.
The streptococci commonly associated with dental infections belong to the viridans group. These usually produce only mild local tissue reactions and a slight leucocytosis. These when present will indicate dental sepsis. It must be borne in mind that little or no evidence may be apparent from an external examination of the teeth. Sir Frank Colyer rightly says in his book on "Chronic General Periodontitis ": -" It is not safe to judge the extent of the disease from clinical appearances only, and it is necessary to call in the aid of skiagraphy in order to ascertain how far bone destruction has proceeded."
The gums may appear healthy, and yet there may be an extensive disease of the alveolar process around the roots of the teeth, and considerable bone destruction, the involved area being heavily infected with pathogenic streptococci. The grave clinical effects resulting from infected bone are well known, ii and from observation of a large number of cases which have been carefully investigated by bacteriological and radiological methods, I am strongly of opinion that the general clinical effects produced by dental infections are accounted for by the extent and nature of the disease of the bone in the neighbourhood of the teeth, rather than by disease in the gums or the teeth themselves, though these latter are the primary causes of the bone disease.
It cannot be insisted upon too strongly that in every case of illness in which the teeth may be primarily responsible-even if external appearances of the teeth and gums are healthy-a radiographic examination should be made to ensure that the alveolar process around the teeth is also healthy.
Radiographic Evidence.
This will disclose the extent of the disease of the alveolar process. The periodontal membrane of a tooth may be swollen, and the alveolus may show superficial erosion, such as occurs with advanced age. Rarefaction of the alveolus round certain teeth may be present; but the most important evidence of all consists in the presence of necrosis of bone in a more or less spherical area around the apex of the tooth. These apical lesions are commonly called " apical dental abscesses." The term is a bad one, because there is no pus present, and, most important of all, they give rise to no pain. The term "apical granulomata" has been used; this also is bad, because the microscopical appearances are not those of a granuloma. When a tooth is extracted with an apical dental lesion, a mass of solid gelatinous substance is found adherent to the apex. This contains pathogenic streptococci and necrotic substance with very few leucocytes. The term "peri-apical bone necrosis " would accurately describe the condition actually present.
In my opinion, the " peri-apical bone necroses," the so-called " apical dental abscesses," are the most serious lesions found in connexion with dental sepsis, and it is these which give rise to the gravest general disease resulting from them. It is probable that from these lesions there is a constant flow into the blood-stream of either. virulent streptococci or their toxins, and the anatomical position of the lesions prevents an adequate supply of leucocytes and bactericidal body fluids to the part. If lesions of this kind are present the maintenance of health is obviously impossible; some serious general disease is bound to result if it has not already appeared. If a lesion of this kind be present no compromise is permissible; the affected tooth must be extracted.
An interesting point for discussion is the possibility of the dental radiograph showing the existence of active disease, and whether the presence of a clearly defined margin round the affected area of bone indicates protective resistance.
Secondary Infections. Where dental sepsis is present the streptococcal infective process may spread by direct transference of organisms to the tonsils, nasopharynx or gastro-intestinal tract.
Hurst has shown in cases of anaemia associated with achlorhydria that in 100 per cent. of cases streptococci are to be found in the duodenum, and in a large proportion of these cases the streptococcal infection had a dental origin. In cases of dental sepsis the colon almost always becomes infected with streptococci sooner or later. Then, again, the organisms may be conveyed by the blood-stream to other parts-as, for example, in malignant endocarditis of dental origin. These secondary infections are usually progressive, and may carry forward the same toxic process, causing disease in other organs.
It can be readily understood why a disease of dental origin, for example arthritis, may progress when the primary forms of infection or even all the teeth have been removed. In many of such cases the intestine is acting as the secondary toxic focus. It does not, therefore, follow that if dental sepsis is removed, the disease which has resulted from it will necessarily clear up. This consideration emphasizes the great importance of the early recognition and removal of dental sepsis.
Dental Sepsis may be Secondary to some other Disease or Toxaemia. An excellent illustration of this is scurvy, in which marked dental sepsis is one of the earliest symptoms, and restoration of the patient to a dietary rich in antiscorbutic vitamins will lead to rapid improvement and perhaps disappearance of the dental sepsis.
The effect of mercury in causing dental sepsis is well known, and the withdrawal of the drug may be followed by disappearance of the dental sepsis.
Bacterial diseases such as bacillary dysentery may be followed by dental sepsis, which will abate and perhaps clear up when the primary condition is cured.
In cases in which dental sepsis is secondary the removal of the primary causal factor should be aimed at before an estimate can be formed of the amount of dental sepsis present which will require treatment.
The General Diseases caused by Dental Sepsis. Dental sepsis is a serious condition and may give rise to all the manifestations of disease which are produced by a streptococcal infection. Thus acute streptococcal septicwemia and septico-pyaemia have not infrequently arisen from dental sepsis. The risk of this dangerous complication must always be borne in mind in connexion with the extraction of infected teeth in patients whose resistance to streptococcal infection is low. As already mentioned, a leucopoeniia is a danger signal.
Toxaemia is commonly associated with dental sepsis. It may be chronic, subacute, or acute. Chronic toxaemia is present in a great many of these cases, and in all cases where some general disease has resulted from the primary dental infection. There is a feeling of malaise and general ill health, a tendency to exhaustion on slight exertion, a pale and muddy complexion is common, and often some general pains in the hands and feet indicate an irritation of the peripheral nerves; frequently some symptoms of fibrositis or threatening arthritis occur. Insomnia, headache, and dyspeptic symptoms are common. Sometimes severe wasting occurs, *associated with general weakness, the patient having an appearance similar to that in chronic phthisis. Subacute toxa?mia may give rise to intermittent pyrexia, with general constitutional symptoms of ill health, extending over months and, years.
In some cases pyrexia and general symptoms of ill health are followed by profound acute toxaemia, and a condition of stupor, delirium, and coma results. Gastric and duodenal ulcer probably result from septic infection, and the trend of opinion at the present time is that dental sepsis is a most important cause. In my experience it is.rare to find a case of gastric or duodenal ulcer in which an adequate explanation of the cause cannot be found in the condition of the teeth and gums, and I should say that dental sepsis was much the most important etiological factor.
In some cases of dental sepsis hyperchlorhydria results, whilst in others, especially those associated with pernicious anaemia, achlorhydria is present.
Appendicitis, in many instances, is due to streptococcal infection, and several cases have recently been under my care in which the primary infection appeared undoubtedly to arise from the teeth.
Enteritis, with symptoms exactly like those of paratyphoid fever, iineluding enlargement of the spleen and similar pyrexia, may undoubtedly result from streptococcal dental infections. The differential diagnosis can only be made by complete bacteriological investigations, and by the recognition of the dental disease for which often radiological examination is necessary. Three cases of this kind have been under my care.
Colitis, simple and ulcerative, is frequently due to a streptococcal infection, and in many of these cases the primary focus is undoubtedly connected with the teeth. Peri-apical dental necroses will often be found in intractable cases of colitis. Dr. N. Mutch has called attention to the frequency (84 per cent.) of pathogenic streptococci in the colon, in an analysis of 200 cases of arthritis. In 52 per cent. of these cases he concluded that the primary focus was a dental infection.
Renal Complications. Nephritis has been described by many writers as sometimes resulting from dental sepsis. Pyelitis may also occur.
Liver Complications. Toxic conditions of the liver are well known to result from streptococcal infections and frequently these are accompanied by jaundice; also evidences of hepatic disturbance are observed in cases of dental infection. There can be no doubt that hepatic efficiency is often impaired as the result of the toxmemia from dental sepsis. Catarrhal jaundice (so-called) may be caused by dental sepsis setting up a hepatitis from streptococcal infection which leads to obstruction of the smaller bile ducts.
Skin Complications. Rashes of an erythematous, urticarial, papular, and eczematous type have been observed. Purpuric rashes may occur, especially where the streptococci are of the ha%molytic type.
Lupus erythematosus has been recorded in association with dental sepsis, the remioval of which has resulted in marked improvement and in some cases in cure of the skin condition.
Dr. Graham Little and Sir Frank Colyer have recently had under treatment a case of alopecia areata in which the condition appeared to be definitely due to dental sepsis.
Eye Complications.
Conjunctivitis, iritis, irido-cyclitis, episcleritis, keratitis punctata, retrobulbar neuritis have all been described as resulting from dental infections.
Undoubtedly vascular lesions, such as thrombosis of the central artery or vein of the retina, may be so caused. Of special interest is retinitis.
15
Dr. Batty Shaw' has recently called attention to the great importance of the toxic factor in this condition and undoubtedly dental sepsis is not infrequently the cause.
Nervous Diseases.
The toxaemia from dental infections may give rise to cerebral conditions such as abnormal mental states, melancholia, &c., and it is possible that iDflammatory conditions, such as meningitis, may be so caused. Diseases of the spinal cord, such as combined sclerosis with its associated aniemia, disseminated sclerosis, &c., are often due to toxic causes, and dental sepsis must be included amongst these. Peripheral neuritis may occur from the streptococcal toxeemia of dental origin, and the sensory symptoms, tingling in and numbness of the hands and feet, are of common occurrence. Local neuritis, such as sciatica, brachial neuritis, &c., is a common result of dental sepsis, but these are better included under the fibrositis group, because the cause is rather a perineuritis than a. primary involvement of the nerve fibres.
Rheutmatic Conditions. In a paper published in the British Medical Journal (June 4, 1921, p. Gout.
In some cases of gout dental sepsis is important, and should be removed, as far as possible, in every gouty patient. Dr. Llewellyn has expressed the opinion that gout is the result of a toxic idiopathy to certain toxic protein substances. Undoubtedly, the streptococcal toxins of dental origin are in not a few cases the important causative factor.
Diabetes. Streptococcal and other toxins may cause a toxic glycosuria, probably by impairment of the endocrine function of the pancreas. Dental sepsis is, undoubtedly, a factor in the causation of glycosuria in some cases, and it should always be removed in cases of diabetes. A rise in the carbohydrate tolerance has often been observed by me after the removal of dental sepsis in early cases of diabetes.
In cases of glycosuria a toxic factor should always be sought for, and frequently dental sepsis is found to be the cause of the condition. In such cases removal of the dental sepsis is essential and should form one of the first elements of the treatment. In a number of cases under my care this procedure has been followed by a disappearance of the glycosuria. It seems probable that diabetes mellitus is caused in some cases by the irrecoverable damage to the islets of Langerhans by the toxic absorption from dental sepsis.
Hyperthyroidism. An excessive activity of the thyroid gland may undoubtedly result from a streptococcal toxemia. In one case under my care a tonsillar streptococcal toxamia gave rise to enlargement of the thyroid gland, rapid pulse and other symptoms of hyperthyroidism: Enucleation of the septic tonsils was followed by a complete disappearance of the symptoms. In an analysis of 100 consecutive cases of dental sepsis giving rise to disease in other organs, hyperthyroidism was observed by myself in four cases.
Dental sepsis is usually regarded as one of the aetiological factors in exophthalmic goitre.
Scurvy. This disease, due to vitamin deficiency, usually shows marked dental sepsis on its earliest appearance. During the war over 20,000 cases of scurvy occurred amongst Indian troops in Mesopotamia, many of which I examined personally, and in almost all very marked infection of the teeth and gums was presents The result of careful observation showed that if pre-existing dental sepsis was present in a marked degree, then such patients were very predisposed to develop scurvy.
As an illustration of the respective frequency of occurrence of disease in other organs in cases in which dental sepsis was marked and appeared quite definitely to be the important aetiological factor the following table is given. It represents the last 100 consecutive cases I have seen (rheumatic cases are not included). As illustrating the frequency with which dental sepsis appears as the cause of the rheumatic affections " fibrositis" and " arthritis" the following table represents the last 100 consecutive cases I have seen. Treatment. The treatment of infections of the teeth and gums, and the disease arising from them, does not come within the scope of this discussion. The most important general principles in the treatment of such infections have, however, been indicated, namely:
(1) Removal of the focus of infection, either by extraction of teeth, or suitable treatment.
(2) It must be remembered that intestinal infections very frequently result from dental infection, and that these may require treatment by such methods as Plombieres colon irrigations, or an autogenous vaccine prepared from the streptococci found in the teeth and intestine.
Prophylaxis.
The early recognition of dental sepsis and its appropriate treatment would be one of the most important factors in greatly improving the health of the nation.
Sir KENNETH GOADBY observed that, as Sir William Willcox had said, dental sepsis became really a discussion of diseases which arose from streptococcal infection. He (Sir Kenneth) showed long ago that the staphylococcus was not a common inhabitant of the human mouth, and that in only about 15 per cent. of cases was Staphylococcus aureus found present. But with regard to streptococci, the late Dr. Washbourn and himself, as long ago as 1896,1 read a paper before the Odontological Society showing that the streptococcus was present in all normal mouths. He would now sound a note of warning in regard to the question of streptococcal infections. It was well known, by analogy, that the colonbacillus lived in the colon and that it was responsible for many infections;
and it was known that, in certain instances, the Streptococcus salivarius was found in lesions. But he could not subscribe to the idea that the streptococcus
